Evidence links disturbed sleep with an exaggerated inflammatory response and increased risk of adverse health outcomes. An emerging risk factor for many adverse health outcomes is chronic, low-grade inflammation. An exaggerated inflammatory response could provide a biological link between disturbed sleep and adverse health outcomes. The relationship between sleep and chronic, low-grade inflammation has been sparsely examined in otherwise healthy, young women. We evaluated cross-sectional relationships between self-reported sleep and three inflammatory markers. Participants were community dwelling nonpregnant women (N = 43, 28.2 ± 5.2 years of age). Measures included the Pittsburgh Sleep Quality Index (PSQI), sleep diaries, and serum levels of IL-6, TNF-a and C-reactive protein. Poor sleep quality and continuity were associated with higher CRP levels after controlling for covariates. No significant relationships were observed between PSQI scores and IL-6 or TNF-a; sleep duration was not related to any of the inflammatory markers. Poor sleep, in young adulthood, may contribute to the chronic, low-grade inflammation associated with an increased risk for future adverse health outcomes. Future work should longitudinally evaluate how these relationships may affect development of gender-specific diseases in apparently healthy young women.
Introduction
Sufficient sleep is essential for immunocompetence (Born, 1999; Irwin, 2002) and for overall health (Alvarez and Ayas, 2004; AncoliIsrael, 2006) . Emerging evidence links short sleep duration, poor sleep continuity, and poor sleep quality with increased risk of adverse health outcomes, including depression (Breslau et al., 1996) (Okun et al., in press) and hypertension (Gangwisch et al., 2006) . Although the precise mechanism for this association is not known, several epidemiological studies suggest that increased inflammation is an important risk factor in these relationships (Benderly et al., 2007; Cesari et al., 2003; Sesso et al., 2007) .
Chronic, low-grade inflammation, rather than acute increases, is an emerging risk for disease (Benderly et al., 2007; Cesari et al., 2003; Ridker, 2004) . It promotes a diseased environment through increased endothelial dysfunction (Diamanti-Kandarakis et al., 2006) , plaque rupture (Cesari et al., 2003) , and insulin resistance (Yudkin et al., 1999) . Epidemiologic data report that older women who developed hypertension (Sesso et al., 2007) or Type 2 diabetes (Ridker, 2004) had higher baseline levels of interleukin 6 (IL-6) and/or C-reactive protein (CRP) than women who remained healthy.
Exaggerated inflammatory activation could provide a link between disturbed sleep and adverse health outcomes. The bulk of the evidence stems from sleep restriction studies which indicate that poor sleep is associated with an exaggerated inflammatory response indicated by increased circulating concentrations of the proinflammatory cytokines, IL-6 and tumor necrosis factor (TNF)-a (Irwin et al., 2006; Redwine et al., 2003; Vgontzas et al., 2004; von Kanel et al., 2006), and CRP (Liukkonen et al., 2007; McDade et al., 2006; Meier-Ewert et al., 2004; Shamsuzzaman et al., 2002) . The relationship between naturalistic sleep patterns and inflammation, along with its potential long-term consequences has not been extended to younger women of childbearing age.
The present study is a secondary analysis evaluating the relationship between subjective sleep and inflammation in a community sample of young women. Women of childbearing age may be at increased risk of adverse health outcomes later in life as a consequence of significant sleep disturbances experienced during this period. We hypothesized that decreased sleep duration, poor sleep continuity, and poor sleep quality would be associated with increased circulating levels of the inflammatory markers IL-6, TNF-a, and CRP.
Methods

Participants
Participants were nonpregnant women (N = 43) recruited as a comparison group (Okun and Coussons-Read, 2007 
